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Abstract
Introduction: The top refugee health concerns characteristically are associated with parasitic
infections, infectious diseases such as malaria, tuberculosis, and parasites, as well as nutritional
deficiencies such as anemia, and malnourishment. Understanding the specific health needs of
the refugee population will not only improve the transition of the refugees within the United
States healthcare systems, but also improve public health within the community.
Methods: Health records from Public Health - Dayton & Montgomery Country were used to
obtain the prevalence of both acute and chronic health conditions within the newly resettled
refugee population. There were a total of 193 refugees included in this study who received a
health screening between April 2007-April 2008.
Results: Of the 193 refugees the three greatest countries of nationality were Iraq 40%, Burundi
34%, and Sudan 11%. Parasitic infection was found to be highest within the Burundi population
with 27% positive for Giardia, and 27% positive for schistosoma. Fourteen percent of the total
refugee population was found to be positive for latent tuberculosis, highest prevalence among
Sudanese refugees. Overall, 38% of the refugee population was found to be overweight/obese
according to BMI. Elevated fasting blood glucose was found in 24% of the refugee population.
Conclusion: This study provided statistical data to support a focus not only on acute infectious
processes during the resettlement health screening, but also on chronic diseases such as obesity
and diabetes in the refugee population. Approximately one-third of all refugees in this study
were found to have an elevated BMI or fasting blood glucose.
Keywords:
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Refugee health in Montgomery County: A retrospective descriptive study of refugee health
screening results from April 2007- April 2008
According to the United Nations High Commissioner for Refugees (UNHCR), it is
estimated there are a total of 9.9 million individuals who are either displaced or seeking refuge
worldwide. To begin, the term refugee should be defined. Per the 1951 United Nations Refugee
Convention, a refugee is defined as someone who “owning to a well-founded fear of being
persecuted for reasons of race, religion, nationality, membership of a particular social group or
political opinion, is outside of their country of nationality, and is unable to or owning to such
fear, is unwilling to avail himself of the protection of that country” (United Nations Refugee
Agency, 2013).
In the year 2006, the US accepted approximately 41,300 refugees for resettlement, which
equates to about 57% of the total number of resettled refugees worldwide (Office of Immigration
Statistics, 2007). According to the U.S. Department of State, the top ten countries of nationality
for refugees in 2007 were: Burma, Somalia, Iran, Burundi, Cuba, Russia, Iraq, Liberia, Ukraine,
and Vietnam (U.S. Department of Homeland Security, 2008). Within this vulnerable population
are serious health conditions that if undiagnosed, not only pose a threat to public health, but to
the refugee individual as well. The purpose of this study is to report the overall physical health
status of the refugee population upon entrance into Montgomery County, Ohio. The aim of this
study is to increase the awareness and knowledge of the overall health condition of this very
unique and vulnerable population.
This project was based on the examination of health records at Public Health - Dayton &
Montgomery County. It is a retrospective study, which concentrates on obtaining demographical
and health information from refugees who entered Montgomery County.
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Statement of Purpose
Understanding the specific health needs of the refugee population will not only improve
the transition of the refugees within the United States healthcare systems, but also improve
public health within the community. The following was used in this study:
1.

Demographical information on the country of origin, sex, age, and gender of the
refugees who enter Montgomery County.

2.

Report of the health screening results, including:
a.

Nutritional status focusing on hemoglobin levels, MCV levels, BMI level,
and serum glucose

b.

Evaluation of parasitic infections: including eosinophil level, Ascaris
lumbricoides, Entamoeba histolytica, Giardia lamblia, Hookworm,
Paragonimus, Schistosoma mansoni, Trichuris trichiura, Blastocystis
hominis, Endolimax nana, Entamoeba coli, Entamoeba hartmanni and,
Iodamoeba buetschlii.

c.

Evaluation of other public health infectious disease concerns in this
special population: including malaria, tuberculosis, and hepatitis B
screening through hematological testing for the hepatitis B surface
antigen, surface antigen antibody, and the core antigen antibody.
Review of Literature

The refugee migration process is a very well structured program with several important
organizations that play a key role in monitoring each refugee’s health status before entrance into
the United States. The leading organization responsible is the Global Migration and Quarantine
organization, which is a division of the Centers for Disease Control (CDC). Within the Global
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Migration and Quarantine (GMQ) organization is an active branch named the Division of the
Immigrant, Refugee, and Migrant Health (IMRH). The primary goal of this branch is promoting
and improving the health of immigrants, refugees, and migrants to prevent import of infectious
disease and other conditions of public health significance into the United States. Overseas the
IRMH develops Technical Instructions used by panel physicians who are responsible for
conducting the medical exams for the U.S. bound refugees and immigrants who are seeking to
become permanent U.S. residents. The Technical Instructions consist of medical screening
instructions, which detail the scope of the initial medical exam (Centers for Disease Control
[CDC], 2013).
The Division of Immigrant, Refugee, and Migrant Health also maintains the Electronic
Disease Notification System (EDN), which notifies states and local health departments of the
arrival of refugees to their specific jurisdictions. The EDN is an efficient way to provide each
state with overseas medical screening results and treatment follow-up information for each
refugee (CDC, 2013). The medical exam of immigrants and refugees is mandatory for all
refugees coming to the United States and all applicants outside of the U.S. The Division of
Global Migration and Quarantine is responsible for making the technical instructions for both
civil surgeons and panel physicians. All refugees undergo an overseas physical that includes a
physical and mental exam, which includes evaluation for tuberculosis by skin testing or chest xray, blood test for syphilis and an analysis of vaccination requirements (CDC, 2013).
Approximately, 760 physicians called panel physicians selected by the Department of State
perform the overseas exam (UNHCR, 2013).
The main purpose of the domestic medical exam is to identify applicants with medical
conditions for the Department of State and the United States Citizenship and Immigration
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Service. The Domestic Refugee Health Program facilitates collaboration with state and local
health department partners to improve healthcare and monitor medical conditions of refugees
after their arrival into the United States. Within the United States, approximately 3000
physicians, called civil surgeons, perform domestic health screening exams. Also, the initial
health screening upon arrival to the United States allows for follow-up on any health condition
discovered during the pre-departure health exam.
On average, more than 50,000 refugees relocate to the United States annually (Office of
Immigrant Statistics, 2006); they come from diverse regions of the world and bring with them
health risks and diseases common to all refugee populations, as well as some that may be unique
to specific populations or specific geographical regions. Many diseases may affect refugee
health; the CDC provides guidelines for health-care providers who may see refugees at any point
during the resettlement process. Recommended testing per the CDC includes: complete blood
counts, urinalysis, sexually transmitted infections screening, serum lipid panel, a basic metabolic
panel, and glucose testing. The primary goals of these guidelines are to promote and improve
refugee health, while also preventing disease, and introducing refugees to the United States
health-care system (CDC, 2013).
Within Montgomery County the main organization responsible for aiding refugees in the
transition to life in the United States is the Catholic Social Services and the Ohio Department of
Job and Family Services. In collaboration with the Public Health Department of Dayton and
Montgomery County, all refugees who enter Montgomery County undergo a comprehensive
health screening including follow-up on health issues identified during the overseas exam, reevaluation for tuberculosis, parasitic infections, some basic labs including glucose and MCV
levels, along with a thorough physical exam. Testing for malaria, hepatitis C, human
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immunodeficiency virus, and sexually transmitted diseases are suggested to be performed during
the domestic health screening only if clinical signs and symptoms are present (Barnett, 2004).
Montgomery County does check all refugees for malaria, syphilis, Chlamydia, gonorrhea, and
HIV. Within Montgomery County, it was reported by the United States Department of State that
158 refugees were resettled From October 1, 2007 to September 30, 2008. The largest
population being from Africa with 90 refugees, followed by 37 refugees from East Asia, 21
refugees from Near East/South Asia, and 10 refugees from Eastern Europe/Central Asia (U.S.
Department of State, 2009).
The communicable disease of highest public health importance in the refugee population
includes tuberculosis, syphilis, chancroid, gonorrhea, granuloma insuinale, lympogranuloma
venerum, Hansen’s disease, Leprosy, cholera, diphtheria, small pox, yellow fever, viral
hemorrhagic fevers, severe acute respiratory syndrome, and pandemic influenza (CDC, 2013).
The required age appropriate vaccinations are diphtheria, tetanus, pertussis, polio, measles,
mumps, rubella, rotavirus, haemophilus influenza, hepatitis A, hepatitis B, meningococcal,
varicella, pneumococcal, influenza (CDC, 2013). Vaccination requirements do not apply to
refugees at the time of their admission; however refugees must meet the requirements when they
apply for adjustment of their status after one year in the United States. Considering the
vaccinations requirement inconsistencies in the country of nationality for some refugees,
vaccination of refugees upon entrance in to the United States is a top priority.
Infectious disease screening is of the utmost importance for the resettled refugee
population. According to the Centers for Disease Control, the top five communicable diseases of
public health significance are: intestinal parasites, viral hepatitis, tuberculosis, sexually
transmitted diseases, and malaria. Screening for tuberculosis, hepatitis B, complete blood count
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levels, urinalysis, and stool examination for ova or parasites are strongly recommended for the
domestic health screening (Barnett, 2004).
Tuberculosis is a disease that is known to be more prevalent in the United States in the
immigrant population. It is known to be the most common cause of death due to infection
worldwide (Agabegi & Agabegi, 2008). Tuberculosis is a highly contagious disease. It is
predominantly considered to be a respiratory disease but can disseminate throughout the body to
become extrapulmonary TB. It is transmitted through inhalation of aerosolized droplets that
contain the active organism. TB can be diagnosed as latent or active. If a patient has symptoms
of tuberculosis including cough, fever, night sweats, weight loss, or malaise diagnosis can be
confirmed with a chest x-ray that demonstrates evidence of TB or sputum studies that test
positive for the organism. Mycobacterium tuberculosis can also cause a latent infection in the
refugee population, which would be asymptomatic but cause the patient to have a positive
tuberculin skin test, with reactivation of the latent tuberculosis at a period of decreased
immunity. A tuberculin skin test is performed by injecting an antigenic tuberculosis protein into
the patient’s arm and observing for a reaction. In higher risk populations such as healthcare
workers, immigrants from countries with high TB prevalence, or homeless individuals a skin
reaction of greater than 10 millimeters is considered positive. TB is found in higher prevalence
in individuals who live in crowded, substandard living conditions such as refugee camps or
prisons.
While the prevalence of tuberculosis is at an all time low in the United States, it has been
reported that as many as 7 million immigrants residing within the United States may be infected
with mycobacterium tuberculosis; and that approximately 2-3% could develop active disease if
not treated (CDC, 2013). The use of the tuberculin skin test for tuberculosis screening in
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refugees is controversial, considering the widespread use of the Bacillus Calmette-Guerin (BCG)
vaccination in the country of origin for many refugees. The BCG vaccination is a live attenuated
vaccination against tuberculosis that while not offered in the United States, is frequently used in
other countries. Another screening option available is the quantiferon blood test, which would
provide more accurate results of tuberculosis status for decisions regarding treatment plan of
refugees. A study conducted in San Francisco from 1992-1993 found that nearly 40% of
immigrants and refugees were candidates for tuberculosis treatment (Barnett, 2004).
Testing for hepatitis B is also important in the refugee population. Hepatitis B is a viral
disease transmitted either intravenously or sexually. In parts of Africa and Asia, perinatal
transmission is a significant health concern (Agabegi & Agabegi, 2008). The highest prevalence
of hepatitis B infection has been found to be among the sub-Saharan African and Asian
populations, of which compose a significant amount of the refugee population in Montgomery
County (CDC, 2013). Screening for hepatitis B not only identifies those with the disease, but
also allows for identification of those who should be vaccination against hepatitis B. Screening
is performed through the measurement of several serological markers. Hepatitis B surface
antigen test directly for the presence of the virus in the blood. Hepatitis B surface antibody
detects if there is an formed immune response to the hepatitis B virus in the blood; if this
antibody is present it can signify a past infection or prior vaccination against hepatitis B.
Hepatitis B core antibody is antibody to a specific portion of the virus that can be present in a
“window period” of infection when no other serological markers are present including the
hepatitis B surface antigen. Hepatitis B is usually a subclinical disease in approximately 70% of
individuals, with complete resolution in 90% of individuals. However, 10% of individuals who
contract this disease either go on to develop cirrhosis or hepatocellular carcinoma with
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subsequent requirement of transplant or death due to hepatic failure consequences (Agabegi &
Agabegi, 2008). As a result, it is important to screen for this serious disease to prevent its spread
either sexually or parentally as well as provide the appropriate medical care for already infected
refugees.
Gastrointestinal parasitic infections are another major health concern specific to the
refugee population. When taken into consideration, the harsh living environments of refugees
prior to resettlement, as well as endemic parasitic infections in particular countries of nationality
put refugees at a very high risk for parasitic infection. An important point to consider is that
gastrointestinal parasites can have absolutely no symptoms. However, the effects of long-term
infection with parasites can lead to serious nutritional deficiencies, most detrimental in children.
Furthermore, long-term undiagnosed parasitic infections can lead to irreversible liver and gall
bladder disease, as well as cancers. The prevalence of parasitic infections is variable within the
refugee population; however one report did state that 56% of 1254 refugees who resettled in
Massachusetts from 1995-2001 were observed to have a parasitic infection (Garg, Perry, Dorn,
Hardcastle, & Parsonnet, 2005).
The current standard of practice is pre-departure treatment with albendazole for all
refugees from sub-Saharan, except those who are pregnant or under the age of 2 years. Still, the
prompt identification and eradication of any parasitic infection is imperative in the refugee
population. Stool specimens are the testing method of choice for the refugee population.
However, the number of stool specimens to be obtained in the asymptomatic refugee population
is still a topic of debate. Most domestic health screenings obtain only one stool sample in
asymptomatic patients, but as many as three have been reported to be a better practice (Barnett,
2004).
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Another parameter that is commonly measured in the refugee population to investigate
for a measurable sign of parasitic infection is eosinophilia. Eosinphilia is defined as an absolute
eosinophil count greater than 400 eosinophil/mm3 or an eosinophilia percentage greater than 5%
(Geltman, Radin, Zhang, Cochran, & Meyers, 2002). If eosinophilia is found in a refugee's
blood it is considered to indicate a parasitic infection until disproven (Barnett, 2004). Yet, it is
still important to consider that many health conditions could cause an elevated level of
eosinophils in the blood such as allergies, asthma, or autoimmune disorders.
Parasitic infections are of great concern considering the serious pathology in the liver and
biliary system that can occur secondary to infections with organisms such as trematodes.
Clonorchis and Opisthorchis viverrini are the most important types; chronic infections may cause
liver hepatocarcinoma and bile duct cholangiocarcinoma. In a study conducted in 2005, stool
parasites where identified from 14% of 533 refugees in Santa Clara County, California refugee
clinic from October 2001 to January 2004. Within this population 9% were found to have one or
more protozoa and 6% with at least one helminth (Garg et al., 2005). The most common
protozoan infection was Giardia lamblia at 6% of the study population (Garg et al., 2005).
An enhanced screening study of Somali refugees in Kenya conducted in 1997 by the
Centers for Disease Control and the International Organization for Migration found that 38%
harbored potentially pathogenic intestinal parasites (CDC, 2013). In untreated populations the
most common pathogenic organisms found in the stool includes the nematode Ascaris
Lumbricoides and the hookworm Trichuris thrichrura (CDC, 2013). Furthermore, it was found
that the two most important organisms that cause the majority of severe morbidity and mortality
in the migrant population were S. stercoralis and Schistosoma spp. It was estimated that 100
million persons worldwide are infected with S. stercoralis. Serological survey conducted by the
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CDC in 2007 found a 46% prevalence rate of strongyloides in Sudanese refugees (n=462) after
arriving in the United States and presumptive treatment with albendazole. The concern with
strongyloidiasis infection is subsequent hyper-infection, which can occur years after initial
infection. A disseminated/hyper-infection with strongyloides has been found to carry up to a
70% mortality rate (Lam, Tong, Chan, & Sui, 2006).
Schistosoma is an organism that is highly endemic to Africa and Asia, but can also be
found in the Middle East, South America, and the Caribbean. Schistosoma infections have been
found in specific populations such as Nigeria and Ghana at prevalence rates greater than 90%
(Aryeetey et al., 2000; Amazigo, Anago-Amanze, & Okeibunor, 1997). In a study conducted in
San Diego from October 2006 to June 2007 of Sudanese refugees, 27% or 46/171 samples were
positive for schistosomiasis (Brodine et al., 2009). Serious complications can develop from
untreated schistosomiasis infections including liver cirrhosis, portal hypertension, and squamous
cell carcinoma of the bladder (Geltman et al., 2002). Also, schistosomiasis eggs may travel to
the brain and spinal cord, which can lead to paralysis and myelitis. Of final note, the current
presumptive treatment given to refugees overseas does not adequately treat for strongyloides and
schistosomiasis (CDC, 2013). The screening test most widely used is stool sampling for ova and
parasite detection; however it is not very sensitive for detection of strongyloides and
schistosomiasis. The alternative tests of serologic or antigen testing have not been found to be
widely available or cost-effective.
In 1999, Muenning, Pallins, Sell, and Chan published a study on the cost effectiveness of
the three strategies of addressing intestinal parasites: screening versus watchful waiting versus
presumptive therapy. It was found that when watchful waiting was compared to presumptive
treatment, 870 disability-adjusted-life years and 4.2 million dollars per year were saved with
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presumptive treatment. The conclusion drawn from this study was that presumptive treatment
with albendazole for all immigrants at risk for parasites was not only cost effective but also
saved many lives. However, universal screening with subsequent treatment of positive stool
samples was found to save lives but not be as cost effective as presumptive treatment (Muenning,
Pallins, Sell, & Chan, 1999).
The Centers for Disease Control recommended in May of 1999 that all refugees departing
from Southeastern Asia or Sub-Saharan Africa older than 2 years of age receive presumptive
treatment. The current recommendations per the CDC are for all refugees from the Middle East
and Southern Asia to receive presumptive treatment of 400 milligrams of albendazole and 200
micrograms of ivermectin for 2 days prior to departure to the United States. Per the CDC, the
current recommendation for all African refugees is to receive a single dose of 400 mg
albendazole, 200 micrograms/kg of ivermectin for 2 days, and 40 mg/kg of praziquantel in two
doses (CDC, 2013).
Lastly, nutritional health has long been a concern in the refugee population due to harsh
living conditions prior to resettlement in the United States. Usually, the refugee population is
considered undernourished and underweight with the greatest impact being in adolescents and
children. In 2007, it was reported that, 4.2% of Bhutanese children age 6-59 months had acute
wasting malnutrition and 26.9% had chronic malnutrition leading to stunting (Mutharia et al.,
2008). Furthermore, anemia was found in approximately 20% of children less than 15 years of
age and 20% of refugees greater than greater than 65. The most common cause of anemia was
iron deficiency, malaria, parasitic infection, and vitamin B12 deficiency (CDC, 2011). In 2005
iron deficiency anemia was reported to be present in 19% of African refugees who resettled in
Melbourne, Australia (Tiong et al., 2006). Interestingly numbers from more remotes studies
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have been found to be as high at 37% of refugees from Southeastern Asia with anemia during the
1980s (Catanzaro & Moser, 1982). Yet another study conducted from 2000-2002 examined the
prevalence of anemia within refugee camps in North and East Africa; anemia was found in >60%
of refugees within 3 of the 5 camps (Seal et al., 2005). Furthermore, iron deficiency anemia was
also high, ranging from 23-75% of refugees living within the studied camps (Seal et al., 2005).
This further reiterates the importance of obtaining a complete blood count not only to investigate
if the white blood cell count is elevated which can signify infection but also to search for
laboratory evidence of anemia in the vulnerable refugee population.
Vitamin deficiencies are also important in refugee health due to the detrimental health
conditions that can develop secondary to a lack of appropriate vitamins including scurvy, night
blindness, rickets, pellagra, beriberi, spinal cord degeneration, megaloblastic anemia, and
microcytic anemia. Vitamin B12 deficiency is an important health issue within the malnourished
refugee population, with serious consequences such as spinal cord degeneration and
megaloblastic anemia. It has been recorded that vitamin B12 deficiency was found in 30-60% of
Bhutanese refugees in the U.S. from 2008-2011 (CDC, 2011).
From a nutritional perspective, it is also important to study the prevalence of overweight
and obese individuals in the refugee population due to the fact that obesity is now a worldwide
epidemic. While refugees are traditionally considered to be malnourished, underweight
individuals; it has been reported amongst individuals greater than 15 years of age that as high as
5.7% were found to be obese with a body mass index greater than 30. Over-nutrition and obesity
was also reported in children as well; 2.1% of 5-14 year-old children were reported to be obese
with a body mass index greater than the 95th percentile in their age group (CDC, 2013). In a
study conducted in Massachusetts from 2001-2005, within a sample of 4, 239 adult refugees,
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46.8% were found to be obese/overweight and 12.8% were found to have diabetes (Dookeran,
Battaglia, Cochran, & Geltman, 2010).
Methods
This project was conducted through examination of refugee health records at the Public
Health - Dayton & Montgomery County facility. It was a retrospective study, which
concentrated on obtaining demographical and health information of refugees who entered
Montgomery County. The population included in this study was any refugees who received a
health screening from April 2007 through April 2008 at the public health clinic for Dayton and
Montgomery County. This study was without exclusion so every individual classified as a
refugee was included. All identifying information such as name and date of birth of the refugees
were eliminated from the data set. Each refugee was given a special code, so only exemption
status was needed from the Institutional Review Board for this project to be completed.
Existing health records of all refugees from the Public Health Dayton and Montgomery
County were used as the data source. Descriptive analysis of the data included the calculation of
the prevalence demographical information as well as health indicators (see Table 1).
Table 1. Descriptive Analyses used in Study of Refugee Health in Montgomery County, Ohio
Demographical Study Parameters

Health Indicator Study Parameters

Gender

Hemoglobin level

Country of origin

Mean Corpuscular volume

Age

Eosinophil count

Height

Fasting serum glucose

Weight

Parasite screening panel

Body mass index

Malaria screening
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Furthermore, all health conditions listed above were analyzed for differences in prevalence
between the top three countries of nationality. Excel was used for all calculations and data
storage.
Results
The entire refugee population of Montgomery County from April 2007-April 2008 was
analyzed. Tables 2 through 8 provide the demographical prevalence values for a total of 193
refugees from 8 different countries.
Table 2. Country of Origin of Refugee Population in Montgomery County, Ohio
Country of Origin

Percentage of Montgomery County Refugees

Iraq

40%

Burundi

34%

Sudan

11%

Burma

5%

Vietnam

4%

Rwanda

3%

Congo

2%

Liberia

1%

Table 3. Gender of Refugee Population in Montgomery County, Ohio
Gender

Percentage of Montgomery County Refugees

Male

52%

Female

48%

18
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Table 4. Age Groups of Refugee Population in Montgomery County, Ohio
Age Group

Percentage of Montgomery County Refugees

0-5 years

17%

5-10 years

14%

11-20 years

27%

21-30 years

17%

31-40 years

9%

41-50 years

9%

51+ years

7%

Table 5: Body Mass Index of Refugee Population in Montgomery County, Ohio
Body Mass Index

Percentage of Montgomery County Refugees

Underweight (<18.5)

3%

Normal (18.5-24.9)

59%

Overweight (25-29.9)

23%

Obese (>29.9)

15%

Table 6. Fasting Blood Glucose Level of Refugee Population in Montgomery County, Ohio
Fasting Blood Glucose

Percentage of Montgomery County Refugees

Low (<70mg/dl)

4%

Normal (70-100)

70%

Pre-diabetes (100-125)

18%

Diabetes (126+)

6%

19
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Table 7. Tuberculosis Infection Status of Refugee Population in Montgomery County, Ohio
TB Infection Status

Percentage of Montgomery County Refugees

No infection

84%

Latent tuberculosis

14%

Incomplete testing

2%

Table 8. Malaria Infection Status of Refugee Population in Montgomery County, Ohio
Malaria Infection Status

Percentage of Montgomery County Refugees

Positive

1%

Negative

95%

Incomplete testing

4%

The refugee health data analysis results were separated by country of origin. Only the top
three out of the total eight countries of nationality were analyzed with greater depth due to the
small sample size of the other remaining countries of nationality.
Iraq.
Forty percent of the total refugee population who received a health screening at the
Public Health Department of Dayton and Montgomery County was from Iraq. Of the total 78
out of 193 refugees 49% were male and 51% were female. Tables 9 through 11 provide the
additional demographical prevalence values for the Iraqi refugee population.
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Table 9. Age Groups of Iraqi Refugee Population in Montgomery County, Ohio
Age Group

Percentage of Iraqi Refugees

0-5 years

11%

5-10 years

18%

11-20 years

31%

21-30 years

12%

31-40 years

11%

41-50 years

9%

51+ years

8%

Note: See Figure 1.1 in Appendix 1
Table 10. BMI of Iraqi Refugee Population in Montgomery County, Ohio
Body Mass Index

Percentage of Iraqi Refugees

Underweight (<18.5)

3%

Normal (18.5-24.9)

51%

Overweight (25-29.9)

26%

Obese (>29.9)

20%

Note: See Figure 2.1 in Appendix 2
Hemoglobin and mean corpuscular volume. (See Figure 3.1 in Appendix 3)
Eighteen percent of the Iraqi refugee population had Low hemoglobin while 81% had
Normal hemoglobin. Ten percent of the Iraqi refugee population was found to have a microcytic
anemia with a low hemoglobin and MCV. Eight percent of the Iraqi refugee population was
found to have normocytic anemia with a low hemoglobin and a normal MCV. Seventy-two
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percent of the Iraqi refugee population was found to have a normal hemoglobin and normal
MCV value.
Table 11. Fasting Blood Glucose of Iraqi Refugee Population in Montgomery County, Ohio
Fasting Blood Glucose

Percentage of Iraqi Refugees

Low (<70mg/dl)

5%

Normal (70-100)

69%

Pre-diabetes (100-125)

17%

Diabetes (126+)

9%

Note: See Figure 4.1 in Appendix 4
Infectious disease prevalence.
Malaria was found in 0% of the Iraqi population. Eight percent of the population was
found to have latent tuberculosis; 90% tested negative for tuberculosis (2% were not tested).
Three percent or 2/78 were found to be positive for the surface antigen to the hepatitis B virus
but tested negative for hepatitis B core antibodies and hepatitis B surface antibodies. Three
percent or 2/78 was found to have a past hepatitis B infection testing positive for antibodies to
the core and surface hepatitis B antigen. Lastly, 26% of the Iraqi refugee population was found
to have been vaccinated against the hepatitis B virus with only antibodies to the surface viral
antigen. Eighty-eight percent of the Iraqi population was found to have normal eosinophil
levels; 12% were found to have elevated eosinophil levels. The following parasites were found
in the Iraqi population:


3% were positive for Entamoeba histolytica,



4% were positive for Giardia,



14% were positive for Blastocytosis hominis,

REFUGEE HEALTH IN MONTGOMERY COUNTY


23

14% were positive for Endolimax nana, of which 55% were also found to have a coinfection with blastocytosis hominis.

Burundi.
Thirty-four percent of the total refugee population who received a health screening at the
Public Health Department of Dayton and Montgomery County were from Burundi. A total of 66
out of 193 refugees were from Burundi; 50% were male and 50% were female. Tables 12
through 14 provide the additional demographical prevalence values for the Burundi refugee
population.
Table 12. Age Groups of Burundi Refugee Population in Montgomery County, Ohio
Age Group

Percentage of Burundi Refugees

0-5 years

24%

5-10 years

15%

11-20 years

24%

21-30 years

17%

31-40 years

2%

41-50 years

9%

51+ years

9%

Note: See Figure 2.1 in Appendix 1
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Table 13. BMI of Burundi Refugee Population in Montgomery County, Ohio
Body Mass Index

Percentage of Burundi Refugees

Underweight (<18.5)

1%

Normal (18.5-24.9)

65%

Overweight (25-29.9)

20%

Obese (>29.9)

14%

Note: See Figure 2.2 in Appendix 2
Hemoglobin and mean corpuscular volume (See Figure 3.2 in Appendix 3)
Twenty-four percent of the Burundi refugee population had Low hemoglobin while 71%
had Normal hemoglobin. Nine percent of the Burundi refugee population was found to have a
microcytic anemia with a low hemoglobin level and a low mean corpuscular volume. Fifteen
percent of the Burundi refugee population was found to have a normocytic anemia with a low
hemoglobin level but a normal mean corpuscular volume. Fifty-six percent of the Burundi
refugee population was found to have a normal hemoglobin level and mean corpuscular volume.
Table 14. Fasting Blood Glucose of Burundi Refugee Population in Montgomery County,
Ohio
Fasting Blood Glucose

Percentage of Burundi Refugees

Low (<70mg/dl)

2%

Normal (70-100)

76%

Pre-diabetes (100-125)

20%

Diabetes (126+)

2%

Note: See Figure 4.2 in Appendix 4
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Infectious disease prevalence.
Malaria was found in 2% of the Burundi population. Twelve percent of the population
was found to have latent tuberculosis; 88% tested negative for tuberculosis. Eight percent of
Burundi refugees were found to be positive for the surface antigen to the hepatitis B virus but
tested negative for hepatitis B core antibodies and hepatitis B surface antibodies. Eight percent
of Burundi refugees were found to have a past hepatitis B infection testing positive for antibodies
to the core and surface hepatitis B antigen. Lastly, 20% of the Burundi refugee population was
found to have been vaccinated against the hepatitis B virus, with only antibodies to the surface
viral antigen. Fifty percent of the Burundi population was found to have a normal eosinophil
level; 49% were found to have an elevated eosinophil level. The following parasites were found
in the Burundi population:


20% were positive for Giardia,



27% were positive for Schistosoma,



24% were positive for Blastocytosis hominis,



33% were positive for Endolimax nana, of which 64% were also found to have a coinfection with Schistosoma or blastocytosis hominis,



18% were positive for Entamoeba harmanii, of which 75% were also found to have a
co-infection with either Schistosoma or blastocytosis hominis.

Sudan.
Eleven percent of the total refugee population who received a health screening at the
Public Health Department of Dayton and Montgomery County was from Sudan. A total of 22
out of 193 refugees were from Sudan; 59% were male and 41% were female. Tables 15 through
17 provide the additional demographical prevalence values for the Sudanese refugee population.
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Table 15. Age Groups of Sudanese Refugee Population in Montgomery County, Ohio
Age Group

Percentage of Sudanese Refugees

0-5 years

14%

5-10 years

18%

11-20 years

27%

21-30 years

18%

31-40 years

18%

41-50 years

5%

51+ years

0%

Note: See Figure 1.3 in Appendix 1
Table 16. BMI of Sudanese Refugee Population in Montgomery County, Ohio
Body Mass Index

Percentage of Sudanese Refugees

Underweight (<18.5)

9%

Normal (18.5-24.9)

50%

Overweight (25-29.9)

27%

Obese (>29.9)

14%

Note: See Figure 2.3 in Appendix 1
Hemoglobin and mean corpuscular volume. (See Figure 3.3 in Appendix 3)
Thirty-two percent of the Sudanese refugee population had Low hemoglobin while 59%
had Normal hemoglobin. Fourteen percent (3 out of 22) of the Sudanese refugee population was
found to have a microcytic anemia with a low hemoglobin level and a low mean corpuscular
volume. Eighteen percent (4 out of 22) the Sudanese refugee population was found to have a
normocytic anemia with a low hemoglobin level but a normal mean corpuscular volume. Forty-
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one percent (9 out of 22) of the Iraqi refugee population was found to have a normal hemoglobin
level and mean corpuscular volume.
Table 17. Fasting Blood Glucose of Sudanese Refugee Population in Montgomery County,
Ohio
Fasting Blood Glucose

Percentage of Sudanese Refugees

Low (<70mg/dl)

14%

Normal (70-100)

63%

Pre-diabetes (100-125)

14%

Diabetes (126+)

9%

Note: See Figure 4.3 in Appendix 4
Infectious disease prevalence.
Malaria was found in 0% of the Sudanese population. Forty-one percent of the
population was found to have latent tuberculosis (9 out of 22); 55% tested negative for
tuberculosis (12 out of 22). Nine percent of Sudanese refugees were found to be positive for the
surface antigen to the hepatitis B virus and positive for hepatitis B core antibodies. 14% of
Sudanese refugees were found to have a past hepatitis B infection testing positive for antibodies
to the core and surface hepatitis B antigen. Lastly, 9% of the Sudanese refugee population was
found to have been vaccinated against the hepatitis B virus, with only antibodies to the surface
viral antigen. Sixty-eight percent of the Sudanese population was found to have a normal
eosinophil level; 32% were found to have an elevated eosinophil level. The following parasites
were found in the Sudanese population:


9% were positive for Giardia (2 out of 22),



5% were positive for Schistosoma (1 out of 22),
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23% were positive for Endolimax nana (5 out of 22), only 1 refuge with Endolimax
nana was positive for Schistosoma as well,



18% were positive for Entamoeba coli (3 out of 22),



14% were positive for Iodamoeba butschlii (3 out of 22).
Discussion

Several interesting study results were evident after data analysis was performed for this
study population. The body mass index is a standardized measure calculated by dividing a
person’s weight in kilograms by their height in meters squared. While this measurement does
not account for different body types, such as individuals with excessive muscle tissue, which
accounts for the higher weight rather than adipose tissue; it is still the most applicable and easily
measured guide to assess a person’s weight. Interestingly, in this study population the body mass
index trends seems to follow the trend of the general public in the United States, as well as
worldwide. Traditionally, the refugee population is thought of as undernourished, coming from
oppressed situations and harsh living conditions. However, preceding studies have reported
increases in the overweight/obese population within refugees. This study further supports this
point. Thirty-eight percent of the total sample population for this study was found to be over a
healthy weight according to BMI. While the rates within the United States are almost double
this amount when both the obese and overweight are grouped together, it still raises a point of
consideration within the refugee population. Most of the focus during an initial health screening
for refugees is on infectious disease, while also obtaining the basic labs to assess overall health
status. However, with a rise in overweight/obese refugees within this vulnerable population, a
focus should also be placed on chronic disease in the refugee population. Especially, pathologies
that result from an unhealthy weight including diabetes, hypertension, hyperlipidemia,
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myocardial infarction risk, stroke risk, and renal abnormalities. One of the goals of the initial
refugee health screening is to ease the transition for refugees to the American health care system.
Ensuring that any chronic disease are adequately identified and treated is imperative.
Furthermore, it is important that any refugee found to have a chronic disease receives appropriate
education so they may make the necessary lifestyle changes as well. While all three of the
countries analyzed in depth had approximately a third of their study population reported as
overweight or obese. Iraq was the highest with a prevalence of almost half, 46% of the Iraqi
population was found to be over a healthy weight.
Another chronic disease that goes hand-in-hand with excess body weight is an elevated
fasting glucose level. This is a value measured in the blood that can signify impaired glucose
metabolism in the body such as diabetes or pre-diabetes. The fasting blood glucose level was
elevated in approximately one-third of all three populations from Iraq, Burundi, and Sudan. It is
essential to realize that not all patients understand the need to fast for this laboratory test, or they
may fast for only a few hours when the minimum amount of time needed is at least eight hours.
The language barrier may also serve as a issue to proper fasting instructions prior to this
laboratory test for refugees. As a result, patients occasionally have an elevated fasting blood
glucose because they ate too recent to the time of the test. However, if a refugee had fasted prior
to the test and was recorded with an elevated fasting blood glucose, a hemoglobin A1c value
would be beneficial to obtain an estimation of blood sugar values over the last three months.
Any refugee found to have diabetes or impaired glucose tolerance should be properly educated
and treated to decrease further complications.
Anemia was the last interesting, nutritionally related parameter examined in this study.
Traditionally found in undernourished or malnourished individuals, anemia was found in
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approximately one-fourth of the study population signified by a low hemoglobin level. Of the
three countries reported in greater detail, Sudan led with the highest prevalence of anemia.
Within the anemic Sudanese refugees, 14% were found to be microcytic and most likely as a
result of iron deficiency; and 28% was found to be normocytic suggesting a chronic disease as
the cause of lower blood hemoglobin levels. Proper iron supplementation and hemoglobin levels
are especially important in children and menstruating females.
From an infectious disease standpoint, two study parameters presented with interesting
results. Tuberculosis while not found to be an active infection in any of the refugees, was found
as a latent infection in a notable percentage, 14%. Iraqi and Burundi refugees had lower levels of
latent tuberculosis, however, 41% of the Sudanese refugee population was found to have latent
tuberculosis. It should be noted that the sample size of the Sudanese refugee population was
small at only twenty-two total refugees from this country of nationality. Nonetheless, nine
Sudanese individuals were still found to have latent tuberculosis.
Parasitic infections are a widely researched subject in the refugee population. The
substandard living conditions and sanitation, with poor water and food supply are the key
reasons why parasitic infections are usually much higher in the refugee population. An elevated
eosinophil level is traditionally considered in strong association with parasitic infections. Within
the refugee population some consider it a positive sign of parasitic infection until proven
otherwise (Barnett, 2004). However, there are many other causes of elevated eosinophil levels
including the most common allergies, asthma, and autoimmune disorders. Within, this study
population the Burundi refugee population had the highest rate of elevated eosinophil levels at
49%, followed by Sudan at 32%. The Iraqi population had a much lower prevalence of elevated
eosinophils at 12%, while simultaneously only having pathologic parasitic infection prevalence
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in 14% of refugees. Following the trend of elevated eosinophils and parasitic infections, Burundi
refugees were found to have a prevalence of 27% with Giardia, 27% with schistosoma, and 24%
with blastocytosis hominis.
A health parameter not included in this study but important to consider in the refugee
population is mental health. The language barrier, stress of moving, prior abuse, maltreatment,
or torture as well as culture shock all carry a significant social and mental health burden on the
refugee population. This study did not examine or pursue the reports on refugee mental health,
however it is an important aspect of comprehensive patient care to consider in this vulnerable
population.
A follow-up study of great benefit would include a focus on chronic disease prevalence
within the refugee population. Disease such as hypertension, hyperlipidemia, diabetes, and
coronary artery disease prevalence would provide insight into beneficial screening exams and
proper counseling algorithms. While a strength of this study is the comprehensive report of
health data on the refugee population within Montgomery County, it should be noted that the
population size was rather small at 193 total refugees. Additionally Montgomery County is a
smaller county; larger counties may have a more diverse or different refugee population. In
summary, this is a wonderful study for Montgomery County, Ohio to serve as a guide for future
refugee health screening guidelines, as well as provide information on the important aspects of
refugee health to consider when caring for this population.
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Appendices
Appendix 1: Age Graphs
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Figure 1.1: Age group numbers of Iraqi refugee population in Montgomery County, Ohio.

Age Groups
6
6

51+ years
1

31‐40 years

11

11‐20 years

16

10

16

0‐5 years
0

5

10

15

20

Figure 1.2: Age group numbers of Burundi refugee population in Montgomery County, Ohio.
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Figure 1.3: Age group numbers of Sudanese refugee population in Montgomery County, Ohio.
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Appendix 2: Body Mass Index Graphs
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Figure 2.1: BMI of Iraqi refugee population in Montgomery County, Ohio.
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Figure 2.2: BMI of Burundi refugee population in Montgomery County, Ohio.
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Figure 2.3: BMI of Sudanese refugee population in Montgomery County, Ohio.
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Appendix 3: Hemoglobin Level Graphs
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Figure 3.1: Hemoglobin levels of Iraqi refugee population in Montgomery County, Ohio.
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Figure 3.2: Hemoglobin levels of Burundi refugee population in Montgomery County, Ohio.
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Figure 3.3: Hemoglobin levels of Sudanese refugee population in Montgomery County, Ohio.
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Appendix 4: Fasting Blood Glucose Graphs
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Figure 4.1: Blood glucose classification of Iraqi refugee population in Montgomery County,
Ohio.
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Figure 4.2: Blood glucose classification of Burundi refugee population in Montgomery County,
Ohio.
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Figure 4.3: Blood glucose classification of Sudanese refugee population in Montgomery County,
Ohio.
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Appendix 6: List of Tier 1 Core Public Health Competencies Used in CE
Domain #1: Analytic/Assessment
Identify the health status of populations and their related determinants of health and illness (e.g., factors
contributing to health promotion and disease prevention, the quality, availability and use of health services)
Describe the characteristics of a population‐based health problem (e.g., equity, social determinants,
environment)
Use variables that measure public health conditions
Use methods and instruments for collecting valid and reliable quantitative and qualitative data
Identify sources of public health data and information
Recognize the integrity and comparability of data
Identify gaps in data sources
Adhere to ethical principles in the collection, maintenance, use, and dissemination of data and information
Describe the public health applications of quantitative and qualitative data
Collect quantitative and qualitative community data (e.g., risks and benefits to the community, health and
resource needs)
Use information technology to collect, store, and retrieve data
Describe how data are used to address scientific, political, ethical, and social public health issues
Domain #2: Policy Development and Program Planning
Gather information that will inform policy decisions (e.g., health, fiscal, administrative, legal, ethical, social,
political)
Describe the public health laws and regulations governing public health programs
Identify mechanisms to monitor and evaluate programs for their effectiveness and quality
Demonstrate the use of public health informatics practices and procedures (e.g., use of information systems
infrastructure to improve health outcomes)
Apply strategies for continuous quality improvement
Domain #3: Communication
Communicate in writing and orally, in person, and through electronic means, with linguistic and cultural
proficiency
Participate in the development of demographic, statistical, programmatic and scientific presentations
Domain #4: Cultural Competency
Recognize the role of cultural, social, and behavioral factors in the accessibility, availability, acceptability
and delivery of public health services
Domain #5: Community Dimensions of Practice
Recognize community linkages and relationships among multiple factors (or determinants) affecting health
(e.g., The Socio‐Ecological Model)
Demonstrate the capacity to work in community‐based participatory research efforts
Identify stakeholders
Describe the role of governmental and non‐governmental organizations in the delivery of community health
services
Domain #6:Public Health Sciences
Describe the scientific evidence related to a public health issue, concern, or, intervention
Retrieve scientific evidence from a variety of text and electronic sources
Discuss the limitations of research findings (e.g., limitations of data sources, importance of observations and
interrelationships)
Describe the laws, regulations, policies and procedures for the ethical conduct of research (e.g., patient
confidentiality, human subject processes)
Domain #7: Financial Planning and Management
Describe the local, state, and federal public health and health care systems
Describe the organizational structures, functions, and authorities of local, state, and federal public health
agencies
Adhere to the organization’s policies and procedures
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Domain #8: Leadership and Systems Thinking
Incorporate ethical standards of practice as the basis of all interactions with organizations, communities,
and individuals
Describe how public health operates within a larger system
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